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Introduction
In the wake of the Asian financial crisis, and spurred on the by the success of the European Monetary System (EMS) prior to the introduction of the Euro in January 1999, a number of analysts, policymakers and researchers have questioned whether Europe's EMS might have implications for the desirability and design of some kind of Asian exchange rate system for the future. In this vein, Eichengreen (1999, 2000) show that although the economic conditions for an optimum currency area are not very different in North and Southeast Asia to those that existed in Europe prior to the establishment of the EMS, the political conditions in the region do not favour integration.
As against this, however, the previously loose links that have traditionally existed between the central banks in the region are becoming stronger. Although there is limited current support for close exchange rate arrangements in the region, it has been suggested that the EMEAP (the Executive Meeting of East Asia and Pacific Central Banks from Australia, China, Hong Kong SAR, Indonesia, Japan, Korea, Malaysia, New Zealand, the Philippines, Singapore and Thailand) should consider the establishment of an Asian institution for central banks similar to Europe's Bank for International Settlements (BIS) in Basle. This is seen as a possible move towards a more integrative monetary system for the region.
In examining the extent to which the success of the European model of exchange rate management might have implications for the design of an improved system for Asia, an interesting question arises concerning whether the Japanese yen could perform a central role like that played by the German mark in the EMS. Although many governments in Asia have traditionally managed their exchange rates in some relation to the US dollar (which continues to be the most important international invoicing currency), the developing regional economic and financial integration suggests that it is appropriate to examine whether the Japanese yen could be given more weight in the region's exchange rate management policies. If this is so, the European model might well have implications for the design of an eventual Asian exchange rate system. If not, the conclusion follows that any future Asian exchange rate system is likely to be quite different from the model that achieved success in Europe.
The purpose of this paper is to address this question by examining whether there is evidence of an emerging de facto yen block in North and Southeast Asia. In examining this question, we employ an extensive dataset of regional currencies, with almost 27 years of weekly data (from November 1976 to December 2003) on 9 currencies including the Chinese yuan, the Hong Kong dollar, the Indonesian rupiah, the Korean won, the Malaysian ringgit, the Philippine peso, the Singapore dollar, the Taiwan dollar and the Thai baht. Our analysis contains some novel contributions to the existing literature on exchange rate determination in this part of the world. First, evidence of increasing regional trade integration is used to motivate our econometric investigation. Second, the regional exchange rates are expressed as bilateral yen rates, and they are modelled in a dynamic fashion in relation to variations in the German mark, the UK pound sterling and the US dollar effective exchange rates in order to determine whether they follow the yen in response to external shocks, as would be the case in a yen block. The approach borrows from the techniques made popular in modelling the EMS as a mark-dominated system prior to the introduction of the Euro (see, inter alia, Artis (1986) , Giavazzi and Giovannini (1986) and Bewley and Kearney (1989) ). It overcomes the difficulty in selecting an individual numeraire in exchange rate modelling. Third, in addition to specifying the dynamic models for each yen bilateral exchange rate over the full period and deriving their short run and long run parameters, we also divide the sample in half in order to examine the extent to which the influence of the yen in the region is growing over time. In doing this, our use of weekly data raises the likelihood that the estimated models will have non-spherical error structures. Our empirical estimates are tested for this, and appropriate significance tests are applied to our coefficient estimates in order to ensure valid statistical inference. Fourth, the hypotheses tests consider the estimated long run parameters rather than their short run counterparts. This reflects the fact that the vast majority of central bank monetary policies tend to target other than the daily horizon.
The literature neglects the importance of lagged effects. Finally, our findings suggest a secondary but significant emerging yen influence in the region particularly in respect to the Korean won and the Taiwan dollar rates. This corroborates the conclusions of Tse and Ng (1997) that there exists a cointegrating relationship between the currencies in the region that hinges specifically upon the presence of these rates. Zhou (1998) finds that these rates are especially receptive to a yen influence. Our findings are also consistent with those of Kwan (1996) , Aggarwal et al. (2000) and Bowman (2004) who document an emerging yen influence more generally in the region during the 1990s. We also find an increasing yen influence on the Singapore dollar and the Thai baht. In contrast to Bowman (2004) we also identify a significant German mark influence (a euro influence since 1 January 1999) on the Singapore dollar and the Thai baht rates. In addition, we provide an unprecedented, robust and comprehensive account of the declining importance of the UK pound sterling to exchange rate determination in the region.
The paper is organised as follows. Section 2 inquires after the extent and nature of trade integration in the region. It also reviews previous related research on exchange rate determination in North and Southeast Asia. Section 3 describes the dataset used in this study, sets up the empirical model and presents the formal hypotheses, which are tested. Section 4 presents the results. The final Section brings together the main findings of the paper and concludes that, on the basis of modelling yen bilateral exchange rates in respect to movements in effective exchange rate indices, there is substantial evidence of a yen influence emerging in a subset of North and Southeast Asian exchange rates, but not of an emerging de facto yen block.
Previous Related Research & Trade Integration
The degree of regional trade integration amongst the countries included in this study over the past two decades is presented in Table 1 , which is drawn from the IMF's Direction of Trade Statistics. The Table shows each country's trade (measured as the sum of its exports to, and its imports from the other country as a percentage of its total exports and imports) with each other country in the region. The 'country' denoted 'NSA' stands for 'North and Southeast Asia minus Japan', ie, it includes China, Hong Kong, Indonesia, Korea, Malaysia, the Philippines, Singapore and Thailand. Taiwan trade data is not available from the IMF. This shows how much trade is done between the countries in the region excluding Japan which obviously dominates the region's trade. The column figures for 'NSA' are totals, and the row figures for 'NSA' are averages. The Table also shows the proportions of trade that the region and its countries conduct with Germany, the UK and the US. This comparison is useful insofar as it casts light on the trade linkages between the region and the world's other major currencies in addition to the yen which are the focus of the econometric analysis presented in the next section. Panel A of the Table, we can see that the regional countries are highly integrated with respect to trade: Hong Kong shows the highest degree of trade integration at 50.4% while Korea is the least integrated at 23.6%.
Second, when trade with Japan is included in our measure of regional trade integration (which can be seen by adding the 'Ja' column and the 'NSA' column in Panel B of the Table) , the degree of trade integration is almost 40 percent or higher in all of the region's countries (excluding Japan). The average figure for the 8 countries is 49.04 percent. Table) reveals that it has risen from a fifth (20.8 percent) to over a third (33.4 percent) during the period. In contrast the region's trade integration with Japan has declined by 28% from 22.1% in 1981 to 15.9% in 2000. Although the importance of Japanese trade to the other countries in the region has declined, it remains a very important trading partner nonetheless. Fifth, trade between the region (excluding Japan) and Germany, the UK and the US has remained broadly stable over time, from 3.7 percent, 2.8 percent and 17.6 percent respectively in 1981 to 3.0 percent, 2.4 percent and 17.2 percent in 2000.
The dominant position of the United States economy in the region in addition to that of Japan is beyond question, with the relative importance of both Germany and the United Kingdom being minor in comparison to these.
Overall, therefore, the direction of trade statistics reveal that the region's trade is heavily dependent on Japan. The trade data also reveals that the United States economy is important to the region, and that Germany and the United Kingdom are of lesser importance to international trade in North and Southeast Asia. These findings motivate an investigation of the possibility of an emerging yen block in the region.
Previous research on Asian exchange rates includes the work of, inter alia, Frankel (1991), Frankel and Wei (1994) , Aggarwal and Mougoue (1996) , Kwan (1996) , Tse and Ng (1997) , Zhou (1998) , Aggarwal et al. (2000) , Gan (2000) , McKinnon (2000) , Hernandez (2002) and Bowman (2004) . Frankel (1991) examines the influence of the yen in Asia-Pacific foreign exchange markets. He estimates the weights given to the British pound, the French franc, the mark, the yen and the US dollar by Asia-Pacific monetary authorities in their exchange rate management policies. Using monthly data from 1974 to 1990, he breaks the dataset into 7 sub-periods of 36 months each and reports inter alia the following findings. For the Hong Kong dollar, the US dollar weight is highly significant and close to unity, with a significant weight on the yen during 1979-81. For Malaysia, the US dollar weight is also significant, but not the yen. For Singapore, the dollar weight diminishes and the yen weight increases until 1985, with only the dollar being significant from [1986] [1987] [1988] [1989] [1990] . For Thailand, the dollar weight is the highest, but diminishes slowly, with the yen and British pound showing significant weights from 1986. The Korean won is dollar-dominated from 1980-1988, and yendominated after this time. Frankel and Wei (1994) also examine the influence of the US dollar, the yen and the mark on the exchange rates of smaller economies. Using monthly data from 1979 to 1990 broken into three sub-samples, they report that the Asian countries in their sample (China, Singapore, South Korea and Thailand) place no special weight on the yen, which was statistically significant only in Singapore and occasionally in the other countries.
The US dollar, on the other hand, was highly significant for all countries in all subperiods. Weak links between the yen and the Malaysian, Singapore and Thai currencies are found in the final 2 years of the study. In contrast to previous research, this paper reported heteroscedastic-consistent standard errors. Kwan (1996) examines the same issue using data from the 1995 period. The results suggest considerable increases in the weightings of the yen across the East Asian currencies during this period. Another approach to the possibility of a yen block is to examine whether a long run relationship exists between currencies. Using daily data from 1988 to 1992, Aggarwal and Mougoue (1996) found that both the yen and the ASEANs (Malaysian, Philippine, Thai and Singapore currencies) and the yen and the 'Tigers' (Hong Kong dollar, South Korea, Singapore and Taiwan) are co-integrated, implying the existence of a long-run relationship between the currencies that prevents any one from getting too far out of line for an extended period of time. Tse and Ng (1997) find a co-integrating relationship between the Japanese, Philippine, Malaysian, Singapore, Thailand, Korean and Taiwan currencies that is contingent on the inclusion of the Korean and Taiwan currencies.
Although co-integration analysis does not imply the existence of a regional yen block, it constitutes evidence consistent with it. Zhou (1998) Regarding the post-crisis exchange rate patterns Gan (2000) finds evidence of substantial re-weighting in the East Asian currencies' currency baskets. Particularly, the study suggests an increased weighting upon the Japanese yen in the East Asian region excluding Malaysia. In contrast, McKinnon (2000) finds that both the crisis and non crisis East Asian countries have returned to a de facto policy of dollar pegging that is indistinguishable to what they were doing before the crisis. Hernandez (2002) corroborates the Gan (2000) findings by suggesting that the crisis countries (Indonesia, Korea, Malaysia, the Philippines and Thailand) are floating more that they did prior to the crisis, except for Malaysia, which imposed capital controls and adopted a hard peg.
Finally, Bowman (2004) notes the emerging importance of the Japanese yen to the region and investigates whether the Australian dollar might also be emerging alongside the Japanese yen. She carefully uses a variety of the methodologies found in the literature and finds that the US dollar is declining in importance in the post-crisis period and that the Australian dollar and the Japanese yen are emerging as important currencies in the region.
In summary, therefore, although previous related research provides good insight into the regional influences of the world's major currencies it neglects to consider the equilibrium responses (lagged effects) of the Asian rate returns to innovations in the important world currencies. The model specification procedures used in the received literature are adhoc, concentrating exclusively on contemporaneous interactions. Our paper seeks to fill this gap. Also the variety of numeraires used in the literature can obscure the results. We use important world currencies expressed as effective exchange rate indices, this circumvents the difficulty of selecting an individual numeraire currency. Overall the literature suggests significant and strengthening trade, investment and financial linkages throughout North and Southeast Asia and while the yen is not as strong as the US dollar in terms of its dominance in regional financial markets, it may be gaining influence over time.
Model Specification, Hypothesis Tests and Data
The model which forms the basis of our empirical tests is described in equation (1).
Here, S i denotes the log change in the bilateral yen exchange rates of the 9 currencies included in the sample, S US denotes the log change in the US effective exchange rate Table 2. [Insert Table 2 here]   Table 3 provides a detailed description of all variables used in the econometric modelling. The bilateral yen exchange rates for the Hong Kong dollar, Chinese yuan, the Indonesian rupiah, the Malaysian ringgit, the Philippine peso, the Singapore dollar, the Figure 2 plots the effective exchange rate indices, and shows that while the German mark tended to depreciate from the mid-1970s until the mid1990s, the pound sterling and the US dollar tend to follow a similar path, particularly during and since the mid-1980s.
[Insert Table 3 and Figures 1 and 2 here]
The models are couched in logarithmic difference form which is suitable for exchange rates (see Enders (1995) ), and because this induces stationarity. The legitimacy of doing this was tested using the augmented Dickey Fuller (ADF) and Phillips Perron (PP) tests. Table 4 presents the results, which confirm that the log changes are all without trend.
Covariance stationary series have finite, time-invariant variances, diminishing theoretical correlograms, and a tendency towards mean reversion. The models have consequently been estimated in logarithmic first difference form using the general-to-specific dynamic estimation strategy (see Hendry (2001) ). The latter is implemented by including up to 4 lags of each variable in the models, and sequentially testing down using Newey-West derived t-statistics until parsimonious specifications are obtained. This procedure is repeated for each bilateral yen exchange rate, for the full period and for each of the subperiods.
[Insert Table 4 here]
The resulting dynamic models are solved to obtain both the short-and the long-run multipliers for the effects of variations in the German mark, the UK pound sterling and the US dollar effective exchange rates on the yen bilateral rates. The short run multipliers (SRMs) are obtainable directly from the lagged dependent coefficients in each model, and the long run multipliers (LRMs) are obtained from the estimated versions of equation (1) as follows.
The LRMs provide useful insights into the behaviour of the models. Specifically, they tell us the equilibrium response of each of the yen bilateral rates to variations in the German mark, the UK pound sterling and the US dollar effective exchange rates.
We test six hypotheses about the LRMs for each regional exchange rate. These hypotheses are sequenced logically in order to examine the extent to which there exists evidence of an emerging yen block in North and Southeast Asia. The first three tests investigate the absolute importance of the German mark, the UK pound sterling and the US dollar effective exchange rates to exchange rate determination in the region while the latter three tests investigate the change in the importance of these effective exchange rates over time. If H 0 1 is upheld, it implies that variations in the German mark do not impact upon the regional bilateral yen exchange rates. This constitutes evidence in favour of a yen block, because it implies that the regional currencies tend to follow the yen rather than the mark. The same applies to H 0 2 and H 0 3 which concerns the response of the yen bilateral rates to variations in the UK pound sterling and the US dollar respectively. The nulls of the second three hypotheses, H 0 4 , H 0 5 and H 0 6 , repeat the first three hypotheses on the sub-samples, and are designed to cast light on whether there is evidence of an emerging yen block over time. Specifically, the nulls of these latter hypotheses indicate a decline in the importance of the pertinent effective exchange rate
while the alternates suggest no change or an increase in its importance. The long run multiplier estimates must be significantly distinguishable from zero in at least 1 of the sub-periods for the corresponding hypothesis to contribute to the analysis. If the nulls of the second three hypotheses are upheld, we conclude that there does exist evidence of an emerging yen block in the region. If they are not upheld, we conclude that there is no evidence of the emergence of such a currency block.
Econometric Modelling Results
In addition to specifying a series of dynamic models for each exchange rate over the full sample period, we also solve for contiguous half period long run multipliers. The full The diagnostics include the R 2 statistic, the standard error of the estimate statistic (SEE), the Chow test for structural stability, the Durbin Watson (DW) statistic which tests for first order autocorrelation, the Kolmogorov statistic (KS) which is a general test for whether an empirical distribution comes from an hypothesized distribution -in this case the normal distribution, the LM statistic tests for higher order autocorrelation, and the ARCH test for heteroscedasticity.
Looking firstly at the results for the full sample period in Table 5 , the explanatory power of the models is quite good, given that we are modelling the log differences of exchange rates. The R 2 statistics indicate that the models explain at least half the variation in the bilateral yen exchange rates in 7 of the 9 countries (except in the instances of the Indonesian rupiah and the Malaysian ringgit), and they average over .64. The standard errors of the estimates (SEE) are correspondingly respectable. The DW statistics, the KS statistics and the LM statistics indicate that although first order autocorrelation seems not to be evident, there is some evidence of higher order autocorrelation. The ARCH tests indicate the existence of heteroscedastic error structures. These latter properties are anticipated in our use of autocorrelation and heteroscedastic consistent standard errors.
The Chow statistics indicate the presence of structural breaks in 7 of the 9 models (all but the Malaysian ringgit and the Singapore dollar), which contributes to our motivation to re-estimate the models in the two sub-periods. H , and are consistent with a regional US dollar block rather than a yen block, because it shows that the regional currencies are tending to follow the US dollar rather than the yen. This is not surprising in light of the exchange rate policy arrangements suggested by the literature in this area. Interestingly, however, the range of responses is quite large, with the appreciation of the Chinese yuan vis-à-vis the yen being almost 1.5 times that of the Singapore dollar. This, of course, implies that variations in the US dollar have significant effects on the cross-bilateral yen exchange rates in the region. The results also underline the importance of inspecting the short-run and the long-run multipliers, particularly in the instance of the Chinese yuan.
Looking next at the response of the regional bilateral yen rates to variations in the German mark effective exchange rate, Table 5 H is accepted for 4 of the 9 rates, the influence of the pound sterling in the region is significantly less than that of the US dollar.
[Insert Table 5 here]
Although the full sample period results reject the existence of a regional yen block, particularly in reference to the importance of the US dollar to the region, it is nevertheless interesting to examine the results for the sub-periods, which are presented in Tables 6 and   7 in order to see whether there is evidence of change over time. The first point to note from these Tables is that a number of features distinguish the overall behaviour of the models in the 1 st and the 2 nd sub-periods as measured by their diagnostic statistics.
Specifically the explanatory power of the models declines except in the instances of the Hong Kong and the Taiwan dollars, structural breaks are markedly less prevalent in the 2 nd sub-period and the nulls of homoscedasticity and zero autocorrelation are more frequently rejected in the 2 nd sub-period. These findings are tentatively consistent with an emerging yen influence, the declining importance of the German mark, the UK pound and the US dollar to exchange rate determination in the region and also to increasingly The Singapore dollar demonstrates a declining US dollar and UK pound sterling influence while the influence of the German mark appears to be approximately stable over the sub-periods. This is consistent with an emerging Japanese yen influence on the Singapore dollar alongside a stable German mark effect. The remaining rates, namely the Chinese yuan, the Hong Kong dollar, the Indonesian rupiah, the Malaysian ringgit and
the Philippine peso, demonstrate a strengthening US dollar influence (and UK pound influence in the instance of the Malaysian ringgit) which virtually precludes the likelihood of an emerging yen influence on these rates.
[Insert Tables 6 and 7 here]
Summary and Conclusions
We examine the determination of 9 North and Southeast Asian Japanese yen exchange rates with respect to innovations in the German mark, the UK pound and the US dollar trade weighted exchange rate indices during the period 1976 to 2003. Our examination of exchange rate determinants in the region accounts for central bankers' preferences to gradually change their exchange rates to preferred levels. It accounts for lagged effects in exchange rate determination. As anticipated by the literature in this area we find a predominant US dollar influence however this is found to vary across currencies and over time. It is this variation that motivates our investigation of the influence of the Japanese yen in the region. Our results do not point to an emerging defacto yen block but rather they suggest an emerging yen influence particularly with respect to the Korean won and the Taiwan dollar rates. The Singapore dollar and the Thai baht also demonstrate an emerging yen importance although this latter effect is combined with a significant and stable German mark weighting in the case of the Singapore dollar and an emerging German mark impact in the case of the Thai baht. The remaining rates considered provide virtually no evidence of an emerging yen influence. The importance of capturing lagged effects is evident specifically with respect to the role played by the UK pound sterling in the region where its short run multipliers are heavily eroded by lagged effects in both sub-periods. In contrast, lagged effects tend to augment the estimated US dollar influence captured by the short run multipliers alone, particularly in the first sub-and whole-period. The German mark short-and long-run multipliers do not systematically differ. Overall there is ample evidence in support of our use of long-run multipliers and these equilibrium responses suggest a significant but secondary emerging yen influence in the region.
The yen is, by most measures, the third most important currency in the world, and it has the potential to play a more significant international role, particularly in North and Southeast Asia. The evidence presented here indicates that this is happening only to a marginal extent. In order to make it happen, it seems that a more active approach is required on the part of the Japanese government. Amongst the measures, which would contribute positively, would be the establishment of more active primary and secondary financial markets in which a wide array of yen-denominated instruments can be traded at low transaction costs and without excessive regulation. Table 3 . 1976 1986 1996 2003 German Deutschemark
US Dollar
Pound Sterling Weekly bilateral exchange rates vis-a-vis the yen for the Chinese yuan, the Hong Kong dollar, the Indonesian rupiah, the Korean won, the Malaysian ringgit, the Philippine peso, the Singapore dollar, the Taiwan dollar and the Thai baht. These exchange rates are defined as the domestic currency price of 1 yen. They are sampled at the close of trading on the last trading day in the week. Notes. Variables are as defined in Table 3 . The 'i' subscript denotes the lag length and the 'SR' and 'LR' subscripts denote the relevant short-and longrun multipliers. No more than 2 lagged dependent regressors are presented. Only coefficients statistically significant at the 5% level or higher are presented. The R 2 s are adjusted for degrees of freedom. The figures in brackets below coefficient estimates are robust t-statistics, and those in brackets next to the equation diagnostics are P-values. The K-S '*', '**' and '***' superscripts correspond to statistical significance at the 10%, 5% and 1% levels. 
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Notes. Variables are as defined in Table 3 . See Notes to Table 5 for other explanatory details. 
Notes. Variables are as defined in Table 3 . See Notes to Table 5 for other explanatory details.
